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Differentiating and reducing, 

(rV2-2ar''-2a8)v/(2a«-fr«) + rV2-|-2aV2-4aV-2ar3=z0. 
Let r^/a^—y^. 

.■.(i/V2-2at/'-2)v/(2+y«)+r2|/2-4j^-2y»-0. 

.•. y=0 or a= 00 for the minimum effort. 

b) CB, ^ r+i/(2a^+rn ^ A,B,=:,/(a»+r'), A,A,=ry^C2-^/2). 

A,B,=i/[a2+2r« + V(2a«+r«)]=A8B,+A,A5=i/(a«+r«)+r/(2-i/2). 
Leta^+r^^j/". 
.•.,/[t/»+r2+r/(2j^»-r2)]==y+V(2-v/2) 

orr(l-i/2)+2y/(2-^2)==/(2j/2-r«). 
y^(2_|/2) _ r 



:.y- 



/(2)-l ' i/[i/(2)-l]- 



c) x/a—y/r=\ is the equation to A^B^ (1). 

»«+2/v/(2«'+»-^)-»-V2-*'v/2,/(2a2+r«)=rO is equation to A^B^ (2). 

vx 
From (1), a=—- ; this in (2) gives 

(y-rv/2)2[2a;5 + (r+3/)«]=(r+y)«(rp/2-a;)« for first locus. 
2m . yp/2 



1 is equation to A^B^ (3). 



rv/2[r+v/(2a2+r2)] ' r+i/(2a2+r2) 

.-. 2aa; + 2rj/=r/2[r+i/(2a' +r«)] (4). 

[r«-2a' + V(2a» + r2)]y=r[r+|/(2a''+r«)l«;-ar[r+,/(2a8+r2)] 

is equation to AjBj (5). 

From (4), 

_ r8iCi/2-2rxy±rt/[4i;°y^+2r»a;»-2t/(2)r«y] 
**- 2a;2-r^ 

Substituted in (5) this gives the second locus. 

171. Proposed by G. B. M. ZEEE, A. M., Ph. D., Parsons. W. Va. 

Prove that the electrical capacity of an oblate ellipsoid of revolution is 
l/ (flS _ J8 )/cos-'(6/a), where a and 6 are the equatorial and polar semi-diameters. 

I. Solution by M. E. 6BABEB, A. M., Heidelberg University, Tiffin. Ohio. 

Suppose the thickness of the shell to be m(j), then the force due to the shell 
at any point F, external, is inpm^. The force due to the shell is obtained from 

3-=^ ,r, o I 7N Vt... I 7n ^ , 7X1 ) where dn is an element of the normal at p. 
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Taking dx, dy, and dz in the direction of the normal we get from the differentia- 
tion of ^^+ ^^+ ^=.1, dl=^2m 



Hence dv - ,^ ^(^a^ ^l)(l-. ^ly^c^ ^l)y ^'"""^ ^^^^^ ^^ S^* 



v^=2-Kpmabc ( 



dl 



I 1/ [(«"=+ 0(&'+0(c^+0]' 

Replacing ^Tipmdbc, the mass of the shell, by Q in the electrical case 

. ^_ n r dl, -1-1 

ana ^ - |_ V , ^ [(a^ + Z)(6'^ + 0(c^ + 0]J' 
Since l=^Q and a=c>&, we get, upon integrating, 

-i ^^(a'' -6^)/(i:r-tan-i-^^^^-^)=,/(«*-6^) /(i;r-sin-'-|-) 
=l/(a«-&2)/cos-i(&/«)- 

II. SolutioD by 6. B. M. ZEKK, A. M., Ph. D., Parsons, W, Ta, 

The electrification at any point is proportional to the length of the perpen- 
dicular from the center on the tangent plane at that point. Let us denote it by 
mp. We must have J^mpdS equal to the charge Q. 

But fpdS^i^a' i. .-. m=Q/4:T:a^ i. 

The potential V at any point in the interior of the conductor is constant. 
At the center we have 

Y= C—:i^^27:rsmOds ^-jr^r CpsinOds =-ir^ ("r^smedB 
J r i-rra'b 2a^bJ^ 2a^bJ o 

=*^^ J a^cos^^fft-^sin^. ^ 2^Z7?^^¥) *^°" L i ""''i 

Q tan-i r '^^'^'-^'n - ^ cos-'r6/a) 

.-.The capacity Q/F=-|/(a«-60/cos-'(&/a)- 



